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(54) cnocoB naroTOB/iEHutfi rocDPujpo- 

BAHHOrO CTAJlbHOrO n^ACTblPfl 
(57) CytUMOcTb M3o6peTeHM»: TepMooepaBoTKy 
n/iacTbipP TOKaMM bwcoko«^ MAcroTbi ocyiuecr- 
B/iflioT nocne ro4>pMpoBaHwn. a cMaaosMUM 

CllOft HBHOCflT nOBTOpHO HOC/ie OX/ia>KAeHM». 

npeA/^araeMWC'i cnocoe no3Bon«eT 3a c*<eT no- 

BblUI6Hf15l nrtaCTVIMMblX CBOACTB MCTan/ia H3r 

AexHO oSecneMHTb repMexj^aauMto 
peMOHTMpyeMoro yMacxKa cKBa)icM«w. i Ta6;i. 



HaoepereHvie othocwtc« k o6pa6oTKe mc- 
Tanna AaaneHViBM* b MacTHOCW < TexHonorwM 
MarOToaiieHiiR fo4>pMpOBaMHwx Tpy6. 

OcHOBHUMM cnepauMflMM B TCXHOnorHM^ 
CKOM npouecce wsroxoBneMMH TOHKOcreHHt^x 
ro4)PMpoBaMHbix Tpy6 ftB/metcn xonoAMan Ae- 
<|>opMauMfl.!HanpMMep BonoMeMine vi npOKSTKa 
Tpy6, xMMw»<ecKaR o5pa6oTKa. tepMHHecwB 
o5pa60TKa jxn^ cH^TMft ocTaTOHMwx nanp^xe- 
Hii(i« B03Hwica»oiUMx B pesy/ibTBTO Ae4>opMa- 
UMM M npOiJivmHpoBaHHfi mctoaom Hdccaricvi. 

l43BeCtBH CnOC06 MSrOTOBAeMWR Tpy6 c 

npoAonbHbTMU ^o<^p3MM nyreM AayxSTanMoro 

<>OpMOBaHMn Tpy6b*-3arOTOBKM. npMMBM MB 

nepBOM ar^ne ee rtx^pwpyiOT paAwa/ibHWMvi 
ycMnwRMM, a Ha btopom srane oO^vtMajOT b 
npo4>vi/iMpoBaMMO*i ao/ioice. 

Oa^bko B03Hi4ica»oiuMe b peaynbTare 
ciioMHOA Aa4>opMai4Mii ocTaTOMHwe HanpHTxe- 
HHP Me Aa»07 AOCraTOMHOki nonepCHHOft npoM- 
HOCTU, Mt5Tann ctbhobiitcsi xpynxMM M 



HenpwroAeH b KasecYae .mactbipst npn pcmom- 
T« o6caAHa£\ KO/iOHHw a CKBaxviHe. 

/inn cMflTMfl octatOMHux Hanps^enMii rpy- 
6u noABCpraiOT TepMMMBCKOft o6pa6oTKe - ot- 
jKwry o neMax wna nCO-06 r^O-09 w 
nonyMeHM« Ha Tpy6ax okwchoCi nnenicM. bw- 
noHHAiotueM <t>yMKUMM noAMaaoMHoro noKpu- 
TMB M o6naAaioiue(^ AoctaTOMHOw 
nopMCTocTbio n aACOp6nH0HHO«^ cnocoOno- 
cTbio K CMaaxe. 

VISBecreH raioKe cn6co6, npw itoropoM 
TOHKOCTeHHwB npcxJ^M/ibKbie Tpy6bi npaaPT 
pacTHxceHMCM *t pa3A3**eJ^ c MarpesoM na aneic- 
TporepMVwecxoM o6opyA0BaHiiM. CnaMana 3a- 
rOTOeicy Tpy6bi nerpeBdiOT Toxawn 
conpOTMBWMMj» AO teMnepaiypb* OTxcwra, a 
sBTeM noc/te ox/iaxg^ennsi pa3AaioT npi/i noMO- 

tUM KOHMMeCKOA onpdBKH. 

HeAOCTaroK cnocoda aaiuuoMaeTCJi a tom. 

HTO np0 H3nO)KeHMM HABCTbipS) 1^3 KeOTOXO^eH" 

Hbtx Toy6 uoykLQi npowcxOAWTb paspus no 
npo^MiibHO^ oopaayioiuei;^. s npw Ka/io>KeriMM 
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n/JacTwp« M3 oTo;*<)KenHbix TpyO c nocne/iyiO' 
muM ro4>pM:poBaMneM momct r.pOMCxoA^Tb o5' 
paaooaHMe.MiflicpoipemMH oo enaAwnax w h3 
Bwcrynax opOAOflbHUx ro<J>p npw jxetpopManvtvt 

MX AO UMAHHApM'^eCKOiA (J)OpMW, KOfAB 66 nnOT' 

HO npw>KviMaK>T (HaKaTbiaaiOT) AOpHVipyiome^^ 
ronOBKOt^ K BMyrpeHMei^ noaepxHOCTvi o6caA- 
MOA KO/tOHMW. B peay/itTare ne oeecneHnea- 
eTC5i HaA^JKMocTb repMeTuaauwM wa-aa 
MM3K0M n/»8CTvisHOCTVf MeianAd ro<t)pMpoBaH- 
HOro n/iacTbipH. 

Ueitbio waoOperehMfl «BAAeTC« noswme- 
Mne HaAe>KM0CTM repMCTViaauMvi oScaxceMMOiJi 
cKBa^KHHU nyreM nOBUUJCHM« nnacTUMMOCTvi 
MBTanna n/»acTwpfl, 

CyiuHOCTb M3o6peTeHitii 3aKniOMaeTC« B 

TOM, HTO TepM006pa60TKy TOKaMM BMCOKOM Ma- 

CTOTbi ocyweCTBn«K>T nocne ro<l>pnpOBaMWft. a 
.aareM noBTopHO MaHOcnTCMasoMHwi^cnov*. 

B peay/ibtaxe aHaKonepewenHbix Ae<t)Op- 
NiauM^, KOTOpwM noAoepraeicw Metanna Tpy6 
npw ro<^p^^.pOBaHMi1 kax B npouecce waroTOB- 
fleKMfl nnacYbipei?!. rax w npn paaAa^e a npo- 
uecce yCiaMOBKVI 8 CKBa)KViHax. npOMCXOAWT 

SfiaMMTenbHoe ynpOHHeHne Mexa/ina. npuMCM 
HaM6o/ibUjwe SHaMeHnw ynpOMHenMu* npMKOA"- 
»TC« Ha BnaAi^Hbi ro<J)pwpoBaHHbix Tpy5. 

MaMeneMwe TaepAOcrw (Hv) craAw mbpkh 
10 npM TepMoo6pa5oTKe» roc^pMpoeaHtu^ m 
paaAa^e rinacrupft ooicaaaHO e xaB/iMue. 

\A3 Ta6nviubi bmaho. MiOTBepAOCTb Meran- 
Aa n/»acTb«p« noc/i8 pas^asii o o5caAHO^ Tpy- 
6e AOCTwraer HawOonbuitix SHaHeHwCi. ecnw 
nABCTbipb M3roTaBnM6anc« wa HeTepMOo6pa- 
eoraHHOfi Tpy6w, npvi vtaroToaneHUM nnacTW 
pei^ H3 npeAeapvirenbHO TepMooBpaSoxaMMbix 
Kpyrnbix rpyO npw ro(J>pMpOBaHiiw reepAOCTb 

M6CKOrtbKO CHM?KaeTC« HO CpaBMeHMK) c HeTcp- 

MOo6pa6oTaHHbiMn aaroTOBxaMH. ho nocne 
pd3A3MM TBCpAOcfb BoapacTaer homtm ao xoft 
xe Be/iMMMHW; MTO w 6e3 T€pM0o6pa6oTKii. no- 
cne TepMunecKOv^ o5pa6orKW ro(t>pvtpo8aHMwx 
Tpy6 c warpeaoM TOKawn bucoxom MacT0T« 
TBOpAOCTb MX CHvi)KaeTC» 3HaHMTe/ibHO, a no- 
cne pa3Aa»*w ona Menbiue. mcm y HeTepMOo6- 
pa6oTaHHbix. 

B oTnwMvie ot neMMoro u/tw raaoBoro Ha- 
rpeaa npn o6pa6oTKe saroroBxn loxaMVi bwcO- 
KOA MacxoTM npOMCXOAMT HeaHaMMtenbHoe 
MaMenenUe <>opMM ee npo<l>wnR, wa noeepxHo- 
CTvt xpyGu o6pa3yeTc« tohxvh^ cno*^ oKanwHW, 
KOTOpbiH'He oTcnaneaeTCfl a npouecce Ae<l>op- 
M8UVIM - pa3AaMM. CwaaoMHwi^j enow hshocwt- 
CP Ha BHyrpeHHiOfO noBepxnocTb 
OTO)K)»ceHHbix npoAonbHo-ro<|)pvipoBaHHbix 
Tpy6 nocne ux oxnaxAGHMfl, Oh npeAOxpanweT 
BHyrpeHHiOK) noeepxHocTbOT KOppoawOHMoro 
paapyuieHMSi a npouecce axcnnyataui^t^ « chm- 
)xeHt4R occobix ycMniflw b npouecce pasAa^w 
nnaCTwpei^. 



n p M M e 0 /ln« peMOHTa o6caAHOvi ko- 
noHMbi /xv^rihAeTQOhA 146 mm c to/iiuhho^ ctohxm 
8 MM nnacTbipb visroraannBaiOT m3 TOHKOCTen- 
HOM Tpydbi Ai^aMCTpoM 130 mm c TonaiMHoi:^ 
5 cieHKM 3 MM n3 ctann MapxM 10. AnwHa Tpy5w 
9-1 1.5 m. 

Ha BHyTpeHHjoK) noaepxHOCTb rpybw na- 
HocftT cno^i fpa4)HTOBOPi nnw Apyrow CMaaxw. 
npeAHaaHascHHOwi anf\ cHuxceHww ycwiWM ro<(>- 
10 pupoeaHMji. ro<t)pwpoeaHMe uwnwHApMMecxo^* 
tpyObt npon3BOAPx Ha cneuwaAbHoft ycTanoB- 
xe HCpea ponnKoeyK) ronOBxy c BHyxpeHHeM 
npo4>wnbHG*4 onpaexott. RonyMacTCR npoAonu- 
HO-ro4>pvipOBaHHaR Tpy6a c napyjKHWM A^a- 
15 MeipOM 1 1 6 MM M MMcnoM ro4>p 6 wnvt 8. SareM 
npovi3BOAMTCfl pHXTOBica ro<})pnpoBaHHOi?i Tpy- 
Gw nocne OTpeaxn ee na aaAaMnyio AnMwy. 

SaieM npowaeoA^^TCH repMUMecxaH o6pa- 
6oTKa npOAonbHo-ro<t>pwpooaHHOM Tpy6w - 
20 HopManviaauMH c narpesoM roitaMw bwcoko^ 
MacToTbi Ha yciatiOBxe BMP 30/6. Hpvi stom 
npoAonbHO-rocppMpoeaHHan xpyOa ycTanaB- 
/iMBaeTCst ropMSOHTanbHO na ponwKOBbix ono- 
pax M c onpeAeneHHOi^ cKopocTbK) 
2S npoABi^raeTCfl Mepea wHAyKTOp. 

Oxna^KAenne rpyCbi npoM360AWTc« na 
B03Ayxe. CMBSxa, xoropan 6wna naHecena ne- 
pBA ro<J>pMpo6aHMeM. Bwropaex. 

Tax xax B cKoa>KMHe npM ycxaHOBxe nna- 
30 CTwpfl B MHxepBane peMOMia nponsBOAwxcp 
paaAd'^a nnacxbipn AO xpyrnoi^ <|)opMbi w npw- 
>KdTii« K cxeHKe oOcaAHOw xpy5w. xo npvi btom 
B03HMxai0T eonbujwe xoHxaxxHwe narpyaxn 
Me>KAy onacxwpeM m wHCxpyMenxoM An« paa- 
35 Aasn. /Infl CHUxenuft 9XMX narpyaox na Bnyr- 
peHHio»0 noaepxHOCxu nnacxbip« HaHoewxcp 
BxopWMHo CMaaoMHWw cnoQ[. Koxopwv^ cnyxcwx 
KBK Ana CHM^KeHwa ycM/ini^, BoaHWKatoiuwx npw 
pa3Aa*<e nnacxup«, xak m Ann npeAOxpaneHwa 
40 3xoC\ nOBepxHocxM ox xoppoawoHHoro paapy- 
iueHWJ» B npouecce axcnnyaxauviM. 

CoMexBHUB xepMvwecxoii o5pa6oxxn nna- 
cxbipeft nocne ro4>pMpoBaHws* w naMf^ceHi^e 
CMaaoMHoro cnofl na enyxpeHHioio noee^x- 
45 HOCXb nocne xepwuMecxoft o6pa6oxxM no3B0- 
nftiox noBwCMXb nnacruisHocxb Mexanna 
nnacTup oSecneMvtXb 6naroAap« axoMy na- 
Ae)KH0CTt. repMexwaauwM peMonxvipyeMOii 

* CKBaXUHbJ. 

so 

O opMyna vtaoOpexeMiiR 



CnocoS waroxoBneHMfl ro<^pMpoBaHHo^o 
cxanbHoro nnacxbip«. npewMymecTBeHHO Ansi 
55 peMOHxa oScajxenHoi^ cxea^ci/iHw. BKmo^ax)' 
\ixvivi TepMOo6pa6oxKy aaroxoBKn, Hanecenne 
CMa30MHoro cnoa na BMyxpeHH»oio noeepxMOCxb 
3aroTOBKii M ee ro4>pv.DOBaHwe. oxnviHaK>iUM>^- 
c R xeM. vfTo, c uenwo noBwiueHMw HaAe>«cMOCxiA 
repMetwaauMM o6ca>KeHHOfi ckb.ixmhw ryxeM no- 
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BbiuieHMR nndCTMHHocTM Meranna nnacTbipn. 
TepMOo6p{«60TKy toiomm bucokoa sacrory 



ocytueCTB/ifliOT noc/ie rocJ^pMpoeaHUfl. a aaTeM 
no8TopHO ManocfiT cMaaowt^bii^ cnoi^. 



HcxoAHoe eocTOi' 
HMO MdTcpMa/ia 



Ao ro4>pMpoBaHHsi 



Ees TdpMOo6pa- 
60T1CH 

CTCpM006pa60T- 

669 repMooSpa- 
60TKM 



1570 



1350 



1570 



Bma o6pa60TKw 



flocne ro4>P«PC>* 
aaHHfs 



1750 



1660 



1750 



TepMOo5pa6oTK8 
noc/te ro^pHpoaa- 
(HOpMdnHaa- 
UHfl) c HarpeaoM 

TDKaMM abico- 

KOI^ SaCTOTbll 



1350 



noc/16 padAd'^^ 



2020 



1966 



1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-fi^equency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made fi-om unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from axmealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to fiimace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the sur&ce of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel Tube length is 9-11.5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cyUndrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 116 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 



1749267 
6 

is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns S and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 

(normalizing) with 
heating by high- 

fi*equency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 
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